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中的分解速率及重金属动态。混合分解试验分为夏、冬两季，于 2008 年 7 月及
2008 年 12 月进行。结果表明： 
1、 分解速率与半分解期。九龙江口红树林湿地凋落叶分解速率表现为：白
骨壤快于秋茄，夏季快于冬季。秋茄的半分解期为：夏季 27.9 d、冬季 84.5 d，
白骨壤的半分解期为：夏季 9.9 d、冬季 11.0 d。秋茄与白骨壤凋落叶混合分解过
程中，分解速率随白骨壤凋落叶比例的增大而加快，秋茄与白骨壤凋落叶质量比
例按 1:2、1:1 与 2:1 混合分解的半分解期分别为：夏季 13.8 d、14.7 d 和 20.1 d，

































Cr、Ni、Cu、Zn、As、Se、Cd 等 8 种重金属元素均存在不同程度吸附与累积效
应。夏季重金属含量大小顺序为 Zn＞Cu＞V＞Ni＞As＞Se＞Cr＞Cd；其中 V、
Cr、Ni 等 3 种元素的累积富集能力，随秋茄凋落叶在混合处理组比重的增加而
增大；Cu、As、Se、Cd 等 4 种元素的累积富集能力，随秋茄凋落叶的增加而减
弱；Zn 的累积富集能力随秋茄凋落叶的增加没有表现出明显变化。冬季重金属
含量大小顺序为 Zn＞V＞Cu＞Ni＞As＞Se＞Cd≈Cr；其中 Cr、Ni 等 2 种元素的
累积富集能力，随秋茄凋落叶的增加而增大；V、Cu、As、Se、Cd 等 5 种元素
的累积富集能力随秋茄凋落叶的增加而减弱；Zn 的累积富集能力随秋茄凋落叶
的增加表现为先增大后减弱。 










































This paper studied on decomposing rate and the dynamics of heavy metals in the 
leaf litter of Kandelia obovata and Avicennia marina. This study sites were located in 
southwestern of Jiulong River Estuary mangrove nature reserve on Haimen Island, 
Fujian. The summer experiment began with July 2008 and the winter experiment 
began with December 2008. The result indicated that: 
1. Decomposition rate and half life of decomposition. 
The decomposition rate in the leaf litter of Kandelia obovata and Avicennia 
marina showed: the decomposition rate of Avicennia marina is faster than Kandelia 
obovata, meanwhile, the decomposition rate of Avicennia marina in summer is faster 
than in winter, the same to Kandelia obovata. The half life of decomposition of 
Kandelia obovata is 27.9 d in summer and 84.5 d in winter, the half life of 
decomposition of Avicennia marina is 9.9 d in summer and 11.0 d in winter. The 
decomposition rate was increased with increasing proportion of leaf litter of Avicennia 
marina. The half life of decomposition in mixed decomposition of Kandelia obovata 
and Avicennia marina ratio of 1:2, 1:1 and 2:1 are 13.8 d, 14.7 d and 20.1 d in summer; 
22.6 d, 27.6 d and 41.9 d in winter. In different mixed treatment groups, the observed 
value of decomposition coefficient (k) is greater than the expected value of 
decomposition coefficient (k’). The observed value of weight remaining rates is less 
than the expected value of weight remaining rates(p＜0.05), this indicated that 
Kandelia obovata and Avicennia marina leaf litter mixed decomposition will promote 
decomposing obviously. Post hoc multiple comparisons with different mixed 
treatment groups, the result indicated that the observed value of weight remaining 
rates among different mixed treatment groups showed the significant difference in 7 d, 
14 d, 21 d and 35 d (p＜0.05), the observed value of weight remaining rates was 
increased with increasing proportion of leaf litter of Kandelia obovata. 















The contents of organic carbon in Kandelia obovata and Avicennia marina leaf 
litter are approximately 35% in total mass. The contents of organic carbon are 
volatility descending while in the mixed decomposing. The releasing rate of organic 
carbon in summer is quickly than in winter. There are few differences between the 
observed value and excepted value, the difference in winter is less than in summer. 
The remaining rate of organic carbon is falling down with clock ticks; the remaining 
rate of organic carbon in all the three groups were less than 30% when the experiment 
finished. In the same decomposing period, the remaining rate of organic carbon in 
summer is less than in winter. 
3. The contents and the remaining rate of nitrogen. 
The contents of nitrogen in Kandelia obovata and Avicennia marina leaf litter are 
approximately 1~2 % in total mass. The contents of nitrogen are increasing and then 
decreasing while in the mixed decomposing. The contents of nitrogen reached the top 
when it decomposed 7 days in summer and 49 days in winter. The trend between the 
remaining rates of the observed value and excepted value were almost the same. The 
remaining rates of nitrogen in all the three groups were about 20% when the 
experiment finished. 
4. Cumulative effect of heavy metal elements. 
Kandelia obovata and Avicennia marina leaf litter have different ability to 
adsorption and accumulation heavy metal elements during mixed decomposition. In 
summer, the contents of heavy metals in ranking are Zn＞Cu＞V＞Ni＞As＞Se＞Cr
＞Cd, for V, Cr and Ni, the ability of accumulation is increasing with increasing the 
proportion of leaf litter of Kandelia obovata; for Cu, As, Se and Cd, the ability of 
accumulation is decreasing with increasing the proportion of leaf litter of Kandelia 
obovata; for Zn, the ability of accumulation is no significant changed with increasing 
the proportion of leaf litter of Kandelia obovata.  
In winter, the contents of heavy metals in ranking are Zn＞V＞Cu＞Ni＞As＞
Se＞Cd≈Cr, for Cr and Ni, the ability of accumulation is increasing with increasing 
the proportion of leaf litter of Kandelia obovata; for V , Cu, As, Se and Cd, the ability 















obovata; for Zn, the ability of accumulation is no significant changed with increasing 
the proportion of leaf litter of Kandelia obovata. 
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第一章 前 言 
1 





































多世纪。20 世纪 50 年代以前，一些学者逐步开始零星的尝试，解释凋落物在土













第一章 前 言 
2 
种手段和方法，对森林凋落物进行研究。但是，相对红树林凋落物的研究还较少。 
20 世纪 70 年代，凋落物研究主要集中在分解速率变化及受理化特征的影响




































































































































表 1.1 红树植物秋茄与白骨壤凋落叶衰减常数 
Table1.1 Decay constants of mangrove leaf litter 
地理位置(季节) 物种名称 腐解率/k 半衰期/d 参考文献作者、年限 
深圳，中国(夏) 秋茄 0.0146 48 Tam, 1998[45] 
香港，中国(冬) 秋茄 0.0164 42 Tam, 1990[42] 
福建，中国(夏) 秋茄 0.0385 18 
福建，中国(冬) 秋茄 0.0124 56 
Lu & Lin, 1990[46] 
米埔，香港(冬) 秋茄 0.0114 61 Lee, 1989[47] 
漳州，中国(夏) 秋茄 0.0225 28 
漳州，中国(冬) 秋茄 0.0070 84 
The present study 
香港，中国(冬) 白骨壤 0.0126 55 Tam, 1990[42] 
福建，中国(夏) 白骨壤 0.1155 6 
福建，中国(冬) 白骨壤 0.0277 25 
Lu & Lin, 1990[46] 
昆士兰，澳大利亚 白骨壤 0.0630 11 Robertson, 1988[43] 
圣露西亚，南非(暖) 白骨壤 0.0213 32 
圣露西亚，南非(冷) 白骨壤 0.0120 58 
Steinke & Ward, 1987[48] 
维多利亚，澳大利亚 白骨壤 0.0087 80 Van der Valk & Attiwill, 1984[49]
悉尼，澳大利亚 白骨壤 0.0124 56 Goulter & Allaway, 1979[50] 
昆杜奇，坦桑尼亚 白骨壤 0.0045 154 Chale, 1993[51] 
普吉岛，泰国 白骨壤 0.0347 20 Boonruang, 1978[52] 
新西兰 白骨壤 0.0188 37 Albright, 1976[53] 
漳州，中国(夏) 白骨壤 0.0417 10 
漳州，中国(冬) 白骨壤 0.0204 11 
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